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Summary.—Mortality for cancers of the buccal cavity and pharynx, oesophagus and
larynx in Poland in 1959-72 was analysed and compared with cancer incidence regis-
tered in the selected regions of Poland, with cancer mortality and incidence in other
countries, and with mortality among Polish-born migrants to the U.S.A.

The patterns of occurrence of these cancers in Poland appear to be similar to
those of other European and American countries, except perhaps for the rather high
and still increasing incidence of laryngeal cancer. Among male Polish migrants,
however, mortality for these cancers was distinctly higher than either in Poland or
among native Americans. This contrast, largest for oesophageal and laryngeal
cancer, decreased between 1950 and 1959-61, but only for those aged below 65. Simi-
larity of these shifts with those observed for lung cancer is stressed and explanations
are looked for. Factors associated with the studied cancers and outlines for the

further studies are discussed briefly.

CaNCERSs of the upper alimentary tract
and the larynx have been discussed
together here because these sites are likely
to be exposed to some of the same carcino-
gens and, moreover, cancers of these sites
are mainly squamous cell carcinomata.

MATERIAL AND METHODS

The age-specific mortality rates for can-
cers of the upper alimentary tract and the
larynx were computed from unpublished
data for the years 1959 through 1972 for
Poland. The age-specific cancer mortality
rates of Polish-born Americans were available
only for 1950 and 1959-61 (see Acknowledge-
ments). The age-adjusted rates were com-
puted using as the standard the * world
population ”’ suggested by Segi and Kurihara
(1972) and modified by Doll and his colleagues
(Doll, Muir and Waterhouse, 1970).

Cancer morbidity data from 4 selected
regions of Poland have been compared with
similar data from other countries (Doll ef al.,
1970).

A more detailed description of Polish
mortality, morbidity and demographic data
(partly described earlier—Staszewski, 1964),

and of the background of this study, is being
published elsewhere (Staszewski 1974), as
also are more data from the Polish cancer
registries (Koszarowski et al., 1972).

RESULTS
A. General considerations

Cancer of the buccal cavity and
pharynx accounted for 2-29, of male and
1-09, of female cancer deaths in 1959 in
Poland. In 1972 these percentages were,
respectively, 3-0 and 1-0. In cancer
incidence data from the 4 selected regions
of Poland the corresponding percentages
ranged from 3-5 for males and 1-1 for
females in Warszawa City to 7-2 and 2-1,
respectively, in the Krakéw region.

For the individual subsites, as defined
by the International Classification of
Diseases (ICD), the combined mortality
data for the period 1961-72 have been
used for computation of the rates (figures
by age were not available before 1961 for
these subsites). Among these subsites,
cancer of the lip stands out as the most
frequent one in the incidence data, but it
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does not give the most frequent cause of
death (Table I). Such discrepancies
between incidence data and mortality are
due, at least partly, to the substantial
differences in survival existing between
these subsites: cancer of the lip is more
readily curable than cancer of the tongue,
mouth or pharynx.

For all these cancers the incidence
and mortality rates were higher in males
than in females, particularly in the case of
cancer of the lip.

TaBLE I.—Cancer of the Buccal Cavity and Pharynx by Subsites (Nos. 140-148).

J. STASZEWSKI

Cancer of the oesophagus was respon-
sible for 3-89, of male and 1-49%, of female
cancer deaths in Poland in 1959, whereas
in 1972 these percentages were 2-8 and
1-1 respectively. In the above mentioned
4 cancer registration areas, the corres-
ponding percentages ranged from 1-7 to
2-8 in males, and from 0-2 to 0-9 in females
(see Table 1I).

Cancer of the larynx was the cause of
1-4%, of male and 0-29%, of female cancer
deaths in Poland in 1959, and 2-1 and

Age-

Adjusted*| Average Annual Mortality and Incidence Rates, per 100,000 Population

by Sex
Mortality Incidence, 1965-66
1961-72. E A \
Poland, whole For rural
country Warszawa Katowice Krakow areas
Cancer site and ICD A ‘ — A A
No. 1955 rev. No. Rate No. Rate No. Rate No. Rate No. Rate
A. Males
Lip (140) 1500 1-0 33 2.7 98 2:9 166 7-2 19 37
Tongue (141) 578  0-3 13 1-2 27 1-0 18 0-7 7 1-4
Salivary gland (142) 261 0-2 6 0-5 5 0-2 33 1-4 5 0-9
Mouth—other (143, 144) 964 0-6 15 1-3 5 0-2 13 0-6 53 0-9
Nasopharynx (146) 307 0-2 3 0-3 9 0-2 13 0-5 0 0-0
Other pharynx (145, 147, 148) 2215 1-4 17 1-6 23 0-8 18 0-8 7 1-4
B. Females
Lip (140) 369  0-2 4 0-2 12 0-3 14 0-4 6 0-9
Tongue (141) 171 0-1 7 0-4 20 0-5 6 0-2 0 0-0
Salivary gland (142) 189  0-1 14 0-9 7 0-2 28 1-0 1 0-3
Mouth—other (143, 144) 508 0-2 6 0-4 1 0-0 9 0-3 2 0-3
Nasopharynx (146) 201 0-1 3 0-2 10 0-3 0 0-0 1 0-1
Other pharynx (145, 147, 148) 712 0-3 4 0-2 12 0-3 20 0-7 1 0-1
* Standard-—World Population (Doll et al., 1970).

TaBLE II.—Cancer of the Buccal Cavity and Pharynx, Oesophagus and Larynx. Average

Annual Age-adjusted Incidence Rates per 100,000 Population by Sex, 1965-66

Bucecal activity

and pharynx Oesophagus Larynx
(140-148) (150) (161)
A \ &‘_-v_ﬁ ————
Number Rate Number Rate Number Rate
A. Males
Warszawa 87 7-6 61 5-4 88 7-8
Katowice 167 5:3 115 -8 173 55
Krakow 261 11-2 63 2.7 151 6-7
4 rural areas 43 8-3 20 C 4.2 31 6-4
B. Females
Warszawa 38 2-3 38 1-9 15 0-8
Katowice 62 1-6 24 0-5 15 0-4
Krakéw 77 26 16 0-5 11 0-4
4 rural areas 11 1-7 2 0-3 2 0-3

* Standard— World Population (Doll et al., 1970).
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0-29) respectively in 1972. In the 4
cancer registries these percentages ranged
in 1965-66 from 3-6 to 4-3 for males and
from 0-2 to 0-4 for females. As with
buccal cavity and pharyngeal cancers,
incidence rates were highest in Warszawa

City.

B. Age

For each of the cancers under study,
incidence and mortality rates increase
with age, as do most other cancers, but
for the male rates there is seen to be an
unusual change in the laryngeal cancer
mortality. The mortality among Polish
males ceases to increase at about the
age of 65 years, and at older ages even
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native whites a slowing down of the
mortality increase with age is also notice-
able at about the same age (Fig. 4). The
curve of mortality by age for laryngeal
cancer among Polish males is similar in
shape to that for lung cancer (Staszewski,
in the press). The deflection of the curve
of mortality by age in males was less
pronounced for oesophageal cancer than
for laryngeal cancer (Fig. 2), and was not
evident for cancer of the buccal cavity
and pharynx considered as one site (Fig.
3a), nor for the subsites lip, salivary
gland and nasopharynx, but could be
noticed in the curve for the remaining
subsites (Fig. 3b).

decreases (Fig. 1). Among the U.S. 5
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Fic. 1.—Age-specific laryngeal cancer mor-
tality rates per 100,000 population by sex
in Poland in 1959-61 and 1970-72.

29

Fr1c. 2.—Age-specific oesophageal cancer mor-
tality rates per 100,000 population by sex
in Poland in 1959-61 and 1970-72.
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Fia. 3.—Age-specific buccal cavity and pharynx cancer mortality rates per 100,000 population by
sex in Poland. (a) All subsites, in 1959-61 and 1970-72; (b) subsites lip, salivary gland and naso-
pharynx, compared with the remaining ones, in 1961-72.

For females the rates are based on
smaller numbers and are less stable,
especially for laryngeal cancer (Fig. 1-3).

C. Urban—rural differences

For all the cancer sites discussed,
mortality among Polish men was higher
in urban than in rural areas. This
differential was highest for laryngeal
cancer and lowest for cancer of the
buccal cavity and pharynx. It decreased
in the 1960s for both sexes, due mainly
to an increase in the rural rates (Table
IIT), which may be attributable to the
improvement in the diagnosis and certi-
fication of causes of death, indicated by
a marked decrease in the proportion of
deaths certified as due to senility and
other ill defined conditions (Staszewski,
in the press).

Among females the urban-rural differ-
ential was less marked, and for cancer of

the buccal cavity and pharynx the rural
rates became recently higher than the
urban ones.

Comparison of incidence rates reported
in Warszawa City and in the 4 rural
areas (Table II) corroborates the higher
risk of laryngeal cancer in urban—and
of cancer of the buccal cavity in rural
populations—the latter contrast depend-
ing mainly on the higher incidence of the
lip cancer in rural areas.

D. Secular trends

The male mortality for cancer of the
buccal cavity and pharynx increased in
Poland up to 1964, then remained virtu-
ally unchanged until 1969, and increased
again in 1970-72 (Fig. 4). This increase
affected all the age groups (Fig. 1). The
earlier increase was somewhat faster in
the older age groups (aged 65 and over),
whereas the later increase concerned
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TaBLe III.—Cancer of the Buccal Cavity and Pharynx, Oesophagus and Larynxz in
Poland, 1959-61 and 1967-69. Age-adjusted Average Annual Mortality Rates, per
100,000 Population, by Urban—rural Residence and Sex

Cancer site and 1CD

No. 1955 rev. Sex
Buccal cavity M
and pharynx (140-148) F
Oesophagus (150) M
¥
Larynx (161) M
F
* Standard—World Population (Doll et al., 1970).
t According to administrative criteria.
more the younger age groups. The pattern

of the female rates was similar but less
marked; these rates were based on
smaller numbers than the male ones.

The male oesophagus cancer mortality
increased in Poland before 1964 (Fig. 4).
This increase was larger in the older age
groups (after 65), which indicates that it
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F1¢.4.—Time trendsinage-adjusted mortality
rates per 100,000 population by sex for
cancers of the buccal cavity and pharynx,
oesophagus and larynx, in the 1959-72
period in Poland.

1959-61 1967-69
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was rather a spurious increase due to
improved diagnosis in the old. After
1965 a slight decrease in the rates was
apparent. Female mortality rates show
a similar pattern.

Laryngeal cancer age-adjusted mor-
tality rates increased in males throughout
the 1959-72 period (Fig. 4). This increase
was more marked in the young age
groups. In females the rates are based
on small numbers, and are therefore less
stable, and the trend is less marked, but a
decrease in mortality in the older age
groups is apparent after 1965.

E. Comparison with other countries

Had Polish mortality figures been
included in Segi’s compilation of mortality
rates in 24 countries for 1966-67 (Segi and
Kurihara, 1972), Poland would rank
13th for males and 17th for females for
cancer of the buccal cavity and pharynx,
10th for males and 15th for females for
oesophageal cancer, and 6th and 7th
respectively for laryngeal cancer. The
age-adjusted Polish mortality sex ratios
for these 3 cancers were 4:0 :1, 41 :1
and 8-6 : 1 respectively, and were in the
middle of the range of the sex ratios
reported for these 24 countries. These
sex ratios increased in Poland throughout
the 1959-72 period, most distinctly for
laryngeal cancer and least for oesophageal
cancer.

As in most of the 24 countries,
mortality for oesophageal cancer changed
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little in Poland. On the other hand, the
increase in mortality from cancers of the
larynx and of the buccal cavity and
pharynx, observed in Polish males, is
relatively large when compared with the
trends reported for the 24 countries, in
most of which, in the 1950-67 period,
mortality did not appreciably change (and
in some decreased) and increased to a
similar extent in Poland as in France
(and for laryngeal cancer also in Italy
and in U.S. non-whites).

Analysis of international morbidity
data also indicates that Poland occupies
an intermediate position for the cancers
discussed, except for cancer of the larynx
for which Poland has a relatively high
rate.

F. Polish migrants

As can be seen from Fig. 5 and Table
IV, in 1959-61 mortality rates for cancer
of the buccal cavity and pharynx among

J. STASZEWSKI

the Polish-born American males were
similar to those among native white
Americans, and distinctly higher than in
Poland at the same time (but similar to
those in Poland 10 years later).

Between 1950 and 1959-61 mortality
for this cancer among Polish-born
American males decreased largely (by
about one-third, Table IV). This decrease,
pertaining only to the age groups below
65 years of age (Fig. 6), was larger than
the decrease experienced by the native
Americans: in 1950 mortality for this
cancer among Polish migrants was 199,
higher (Haenszel, 1961), and in 1959-61
89, lower than mortality among the native
whites at the same periods.

Polish-born American females experi-
enced a little lower mortality than native
American females (Table IV).

Oesophageal cancer mortality in males
was highest in Polish-born Americans in
1959-61, lower in Poland and lowest in
native white Americans (Fig. 5, Table 1V).
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1950 and 1959-61.

TaBLE IV.—Cancer of the Buccal Cavity and Pharynx, Oesophagus and Larynx. Average
Annual Age-adjusted Mortality Rates, per 100,000 Population by Sex

Buccal cavity

and pharynx Oesophagus Larynx
(140-148) (150) (161)
—A R r A r —A- Al
Number Rate Number Rate Number Rate
A. Males
Polish-born 1950 72 6-1 131 10-7 48 3-6
Americans 1959-61 225 4-2 332 6-1 161 2.9
U.S. native whites 1959-61 10249 4-6 6948 3-1 4454 2-0
Poland 1959-61 798 2-3 1448 4-2 603 1-7
Poland 1967-69 1561 3-6 2068 4-7 1601 3-5
Poland 1970-72 2175 4-6 2150 4-6 1601 35
B. Females
Polish-born 1950 10 1-0 12 1-1 2 0-1
Americans 1959-61 30 1-0 72 1-4 7 0-2
U.S. native whites 1959-61 3360 1-3 2042 0-7 516 0-2
Poland 1959-61 364 0-7 620 1-3 117 0-2
Poland 1967-69 568 0-9 710 1-1 221 0-4
Poland 1970-72 650 1-0 722 1-1 171 0-3

* Standard— World Population (Doll et al., 1970).

cancer decreased appreciably in Polish
migrants—in the younger (below 60)
group by more than half (Fig. 6). In
1959-61 it was only 2-0 times as high as
among native whites, whereas in 1950
it was 3-4 times as high (Haenszel, 1961).

The difference pertained mainly to age
groups over 60.

In 1950 the contrast between Polish-
born and native white Americans was
even larger than in 1959-61. Between
1950 and 1959-61, mortality from this
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At Dboth times the difference between
mortality rates of the Polish-born and the
native white Americans was larger at the
older ages.

Female oesophagus cancer mortality
was similar in Poland and among Polish-
born Americans, and higher than among
American native whites (Table V).

Laryngeal cancer mortality among
males was, in 1959-61, higher among
Polish migrants than among the native
Americans. This difference was limited
to the age groups over 60, whereas below
60 the rates in both these groups were
similar. Mortality in Poland was at that
time slightly lower than in the United
States native whites (Table IV, Fig. 5).

The mortality rate for the age group
55-64 of the Polish-born Americans was
lower in 1959-61 than in the 1950s
whereas no change was apparent at other
ages (Fig. 6). However, in 1950 only
one laryngeal cancer death occurred
below the age of 55; hence no conclusions
can be drawn on mortality changes at
younger ages.

In females the age-adjusted laryngeal
cancer mortality rates were similar in
Polish-born and native white Americans
in 1959-61, being slightly higher than the
1950 rates for Polish-born Americans
(Table II); these rates are based on small
numbers.

DISCUSSION

Cancers of the upper alimentary tract
and the larynx share at least two aetio-
logical factors, namely tobacco and
alcohol. Both these agents increase dis-
tinctly the risk of cancers of the buccal
cavity and pharynx (except for salivary
gland tumours and nasopharyngeal can-
cer), oesophagus and larynx (Smoking and
Health, 1964). This association has also
been demonstrated in Poland, at least
for tobacco smoking (Staszewski, 1960,
1969).
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The relative importance of tobacco
and alcohol varies for the discussed
cancer sites. Thus the association with
alcohol appears to be stronger for oeso-
phageal, hypopharyngeal, tongue and
extrinsic laryngeal cancers, whereas that
with smoking is stronger for intrinsic
laryngeal cancer (Flamant et al., 1964; The
Health Consequences of Smoking, 1971).

Exposure to sunlight increases the risk
of cancer of the lip but is unlikely to be
involved in the development of the other
discussed cancers.

How can our findings be related to the
suspected environmental factors?

The unremarkable position of Poland
in relation to other countries suggests
that no unusual (quantities of) carcino-
gens are operating in Poland. The rela-
tively high and increasing incidence of
laryngeal cancer may be due to the high
and increasing cigarette consumption(1063
cigarettes per capita in 1950, 1539 in
1960 and 2062 in 1970); other forms of
tobacco consumption are infrequent in
Poland.

Alcohol consumption in Poland is not
very high (equivalent to 4-6 litres of pure
alcohol per capita in 1967, compared with
17-6 in France, 6:3 in the United States
and 5-5 in Great Britain), which may
account for the lower position of Poland
for cancers of the buccal cavity, pharynx
and oesophagus. Also, the structure of
that consumption may be of importance:
Polish consumption of wine (5 litres per
capita in 1967) and of beer (28 litres) is
low, and 659%, of alcohol* is consumed as
liquor (vodka) (Gus, 1970).

The particular shape of the mortality-
by-age curve of laryngeal cancer
resembles the lung cancer curve shape,
which has been demonstrated to be due
to a summation of mortality of successive
cohorts, each of whom experiences higher
mortality than the older one (Smoking
and Health, 1964). This indicates increas-
ing exposure of the successive cohorts

* Or the equivalent to 3-0 litres of pure alcohol; Poland has the sccond highest liquor consumption

among the 18 compared countries.
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to a carcinogen (probably cigarette smok-
ing), and suggests that the increase in
laryngeal cancer incidence in Poland may
extend into older age groups in the future.

Before looking for explanations for
our findings related to Polish migrants,
these observations will be compared with
the other published migration studies.
Haenszel (1961) compared cancer mor-
tality in 1950 among migrants from 6
European countries to the United States
with that in their countries of birth, and
also with that among native white
Americans. Male migrants from 5 of
these countries (Italy, Germany, Sweden,
Norway and Ireland, the exception being
England and Wales) exhibited, for can-
cers of the buccal cavity and pharynx
and of oesophagus,* distinctly higher
mortality rates than in their countries of
birth, and for oesophageal cancer also
higher than among native white Americans
(the migrants from England and Wales
also displayed higher oesophageal cancer
mortality rates than native Americans).
Polish-born Americans conformed to these
findings with the 5 countries. For
females, on the other hand, mortality
from both cancers was lower among the
migrants than in their countries of origin,
but this was not true for Polish migrants.
In another set of comparisons of mor-
tality of foreign-born from 12 countries,
Polish males had the highest rates for
oesophageal cancer and also for lung and
stomach cancers.

In a study of patients admitted to
Rosswell Park Memorial Institute, Buf-
falo, N.Y., from 1945 through 1956,
Graham et al. (1963) reported that
‘ Polish-American men had higher risks
of lung, gastric, and particularly oesopha-
geal cancer than did other foreign-born
and native-born persons”’. Data pre-
sented in that paper suggest also higher
risks in Polish—-American men, compared
with other migrant groups, for cancer of
the larynx, buccal cavity and pharynx
(for the latter site, Italian-born men
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displayed a higher risk). Also, Polish—
American women appeared to have a
higher risk of buccal cavity cancer than
other foreign-born except Italian. No
data on oesophageal cancer in women are
presented in that paper.

Time trends in cancer risks of a
migrant group have been reported only for
the Japanese migrants to the United
States (Haenszel and Kurihara, 1968).
Among males a decrease was observed
for mortality from cancers of the buccal
cavity, pharynx and oesophagus between
1949-52 and 1959-62, similar to that
observed in Polish-born American males
over a similar period. The number of
cases of laryngeal cancer (9 males), and
of female cases among Japanese migrants,
was too small for reliable comparisons.

The observed large shifts in the
migrant’s cancer risk suggest the opera-
tion of environmental rather than of
genetic factors. In this connection it is
relevant to recall the changes in the risk
of lung cancer which have been observed
in male Polish migrants to the United
States. In 1950 lung cancer mortality
among these migrants was distinctly
higher than either in Poland or in native
white Americans (Staszewski and Haenszel
1965), and in 1959-61 this contrast had
diminished but was still far from dis-
appearing (Staszewski, in the press), as
in the case of oesophageal and laryngeal
cancers. For cancers of the buccal cavity
and pharynx this contrast was smaller
in 1950 and had disappeared by 1959-61.

An increased risk of lung cancer in
native white Americans who migrated
from farms to urban areas of the United
States has been reported (Haenszel, Love-
land and Sirken, 1962; Haenszel and
Taeuber, 1964). It seems likely that a
similar migration effect operated in Polish
migrants, most of whom were born in
farming rural areas of Poland and settled
in urban areas of the United States. Such
a migration effect may also have operated
for the other discussed cancers.

* Laryngeal cancer has not been analysed in this study.
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The intriguing decrease in the mor-
tality from lung cancer, and also from
cancers of the larynx, oesophagus, buccal
cavity and pharynx, observed between
1950 and 195961 in the age groups below
65 may be due to differences between
different groups of migrants. Thus, the
“old” migration came predominantly
from the poor, rural, farming areas of
Poland. As relatively few migrated from
these areas as children and adolescents,
and migration from Poland to the United
States was virtually stopped for some
years around 1924, a substantial propor-
tion of the younger age groups is made by
the “new” influx of migrants who
arrived in the United States during and
after the Second World War, and thus
was partly not included in the 1950 U.S.
census and mortality data. In contrast
to the “old”, this “new ” migration,
caused by the 1939-45 war, originated
mainly from a different part of society:
namely from higher socioeconomic classes
and mostly from large cities.

The decrease in lung cancer mortality
observed in the younger age groups of
Polish-born Americans could thus be due
to the increased proportion of *“new ”
migrants with different characteristics,
such as possibly a lower cigarette con-
sumption, or to the lack of migration
effect because they were predominantly
from urban and not rural areas.

The shift in oesophageal cancer risk
observed in Polish male migrants was even
larger than that in lung cancer risk. This
might be due to possible changes in
alcohol consumption. It is possible that
an increase in alcohol consumption in
these migrants above the level prevailing
in both their country of origin and of
adoption may have been promoted by
difficulties in adaptation to their new
environment and by their losing the old
social restraints before acquiring new
ones. After a longer stay in the new
environment, adaptation to it might have
helped to reduce the alcohol consumption
to a lower level. Such explanation is
indirectly supported also by the lack of
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increase in the risk of oesophageal cancer
(and also of cancer of the buccal cavity
and pharynx) in male English migrants
who, according to Bogue (1959), seemed
to encounter fewer problems with respect
to adjustment or assimilation in the
United States.

Verification of these speculations
would require much more detailed know-
ledge of the habits and customs of Polish
migrants, of their smoking habits and
alcohol consumption, residence history
(especially age at migration), occupa-
tional history, etc.

Besides such investigations, in the
form of case control and population
studies, continued collection of data on
cancer incidence is required. Evaluation
of further time trends calls for more recent
data on mortality among Polish-born
Americans. The incidence data, soon to
be available from the American 1959-71
cancer survey and from some cancer
registries, will also be valuable.

Unpublished tabulations of cancer
mortality in Poland were kindly provided
by the Department of Vital Statistics and
Demographic Studies of the Central Statis-
tical Office in Warszawa.

The National Center for Health Statis-
tics, Washington, D.C., kindly permitted
the access to the unpublished data on
cancer mortality among the Polish-born
and native-white Americans.

A part of the technical work, such as
computations and drawings, was financed
by the PL-480 Agreement 05-009-01,
sponsored by the National Cancer Insti-

tute, National Institutes of Health,
Bethesda, Maryland.
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